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This thesis analyzed the electromagnetic signal scattered from the target crossing the 
Forward Scattering Radar system baseline.  The aim of the analysis was to extract 
the Doppler signal of the target, under the influence of high ground clutter and noise 
interference.  The scattered Doppler signal was processed by the proposed signal 
processing techniques to predict the existence of a target for the automatic target 
detection (ATD) in the FSR system.  This thesis is dedicated to the detection of 
ground target, and for this purpose, a typical car was used as target. Two signal 
processing techniques, namely Hilbert Transform and Wavelet Technique, were 
used for target detection.  The results gathered in this study showed that the 
detection using Hilbert Transform was only applicable for some conditions and it 
was used to confirm the wavelet efficiency in the detection process.  Similarly, it 
was also found that the detection using Wavelet Technique became more robust to 
higher clutter and noise level. At the worst condition of the scenario, the successful 
detection rate is more than 75%. This good result suggest that the transmit signal can 
be as low as possible and open a new horizons for FSR to be applied in real 
iii 
applications for example in Radar Sensor Network and Microwave Fence .Two sets 
of field experimentations were carried out, and the target’s signal under the 
influence of the high clutter was successfully detected using the proposed method.  
Finally, an algorithm for an automatic detection of the ground target detection in 
FSR is proposed. 
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 Tesis ini menganalisis isyarat elektromagnet yang diserakkan daripada sasaran 
kepada tapak sistem FSR. Analisis ini bertujuan untuk penyarian isyarat ‘Doppler’ 
di bawah pengaruh sepahan tanah yang tinggi dan gangguan hingar. Isyarat 
‘Doppler’ yang terhasil di proses untuk meramal kewujudan sasaran bagi 
pengesanan sasaran automatik dalam sistem FSR. Tesis ini bertujuan untuk 
mengesan sasaran di tanah dimana kenderaan tipikal telah digunakan sebagai 
sasaran. Dua jenis pemproses isyarat iaitu ‘Hilbert Transform’ dan ‘Wavelet 
Technique’ digunakan sebagai pengesan sasaran. Keputusan yang diperolehi 
menunjukkan pengesanan menggunakan ‘Hilbert Transform’ hanya boleh digunakan 
untuk beberapa keadaan dan ini megesahkan kecekapan ‘wavelet’ dalam pengesanan 
sasaran. Tambahan lagi, pengesanan menggunakan ‘Wavelet Technique’ menjadi 
lebih kuat kepada sepahan tanah yang tinggi dan hingar. Dua set eksperimen 
dijalankan dan isyarat sasaran di bawah pengaruh sepahan yang tinggi telah berjaya 
v 
dikesan oleh pengesan yang dicadangkan. Akhir sekali algoritma untuk pengesanan 
sasaran secara automatik telah diperkenalkan.  
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CHAPTER 1 
 
INTRODUCTION 
 
1.1  Background of the Study 
The word RADAR is an acronym for Radio Detection and Ranging.  The radar 
systems and radar stations are intended for detecting various objects in space and 
establishing their current position, as well as determining velocities and trajectories 
for moving objects [1]. 
 
From the basic point of view, this is achieved by transmitting an electromagnetic 
(EM) wave from the transmitting antenna.  If the target is present within the radar 
coverage area, the wave will be reflected back to the receiving antenna, and all the 
information collected at the receiver will then be analysed to determine the above 
parameters [2]. 
 
There are different types of radar systems, based on the transmitter-receiver 
topology shown in Figure 1.1 in the monostatic radar, the transmitter and the 
receiver are spatially combined.  On the other hand, the multistatic radar designates 
a single radar with one transmitter and several spatially distributed receiving stations 
with joint processing of received information. Multisite radar is radar which has 
several specially separated transmitting-receiving facilities in such a way 
information gathered from each target (from all sensors) can be fused and jointly 
processed. Bistatic radar consists of a single transmitter and single receiver which 
are separated specially by a distance, which is comparable to that of the maximum 
range of target [3]. 
1 
